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The understanding of nuclear structure is changing from early stable structure to halo
structure of far-away β-stability line and structure of superheavy nuclei. A lot of physical
discoveries have been found in experiment for the nuclei of far from β-stability line. With
the discovery of new superheavy nuclei in experiment, the research on superheavy nuclei
has become one of the frontier in nuclear structure. In the thesis, we study the structure of
halo nuclei and superheavy nuclei by using Skyrme-Hartree-Fock(SHF)+BCS approach.
Neutron halo is one of the important physical discovery during last century. In the
thesis, the halo structure of 31Ne has been studied, and especially, we focus on the effect of
tensor force on the structure of halo nuclei. We calculate the ground states of Neon isotopes
by SHF+BCS method. To discuss the effect of tensor force, we used different Skyrme
interaction: SLy5 without tensor force, SGII, SLy5 with tensor force and SGII with tensor
force. The results indicate that 31Ne is halo nucleus and the calculation with tensor force
reproduces the experimental single neutron separation energy.
On the other hand, the predictions of stable island of superheavy nuclei always inspire
people to search for superheavy nuclei which has heavier mass and larger charge than now.
We study the properties of superheavy nuclei with Z=102∼110 using SHF+BCS method. E-
specially we focus on the effect of pairing interaction on the structure of superheavy nuclei.
Currently the strength of pairing interaction used is adjusted by fitting the odd-even differ-
ence of light and heavy nuclei observed in experiment. To obtain the appropriate strength
of pairing interaction for superheavy nuclei, we fit the odd-even difference of superheavy
isotopes No, Rf, Sg, Hs and Ds which have been synthesized already in experiment. The
calculation with the adjusted pairing interaction strength can well reproduce experimental
odd-even difference of superheavy isotopes No, Rf, Sg, Hs and Ds. At the same time, only
the calculation with the new pairing strength can reproduce the deformed shell structure at
N=162.
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元素 平均质量 同位素 相对质量 丰度%
H 1.00794 1H 1.007825 99.985
2H 2.0141020 0.015
C 12.0108 12C 12.000000 98.90
13C 13.003355 1.10
N 14.00674 14N 14.003074 99.634
15N 15.000109 0.366


























































31Ne+Pb 234 712(65) 9.0(1.1) 540(70)
31Ne+C 230 79(7)
19C+Pb 243 969(34) 7.4(4) 690(70)
19C+C 238 132(4)
31Ne的反应截面9.0比通常的原子核要大的多，同时实验还测出了31Ne的单中子分离
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